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computes an SES score that reflects the occupational category and educational attainment
achievement achieved by each parent. With a range of eight to 66, higher scores indicate
higher status. Scores in the 29-47 range indicate middle socioeconomic status.
The Hollingshead is one of the most widely used scales in psychological research
(Gottfried, 1985). Hollingshead SES scores are significantly correlated with prestige
scores developed by the National Opinion Research Center (Hollingshead, 1975), which
suggests convergent validity. It is also significantly correlated with the Seigle Prestige
Scale, and SES classifications as determined by the Revised Duncan Scale (Gottfried,
1985).

Diabetes Care Responsibility. Parents filled out the Diabetes Family
Responsibility Questionnaire (DFRQ) (Anderson et al., 1990). This measure was used to
determine the diabetes-related responsibility of adolescents and their parents. The DFRQ
is a 17-item questionnaire that measures how well parents and adolescents divide
responsibility for 17 diabetes management tasks. The response format calls for a rating of
1-3 where 1 indicates that the parent was predominantly in charge of the task and 3
indicates that the child has assumed primary responsibility for the diabetes related task.
The content for the questionnaire was derived from interviews with health care providers,
professional diabetes educators, and families with diabetic children aged six to 20 years.
The internal consistence of the scale ranges from .83 (Anderson et al., 1990) to .92
(Drotar & Ievers, 1994).

Procedure
Parents were sent a packet of demographic forms and psychosocial
questionnaires, including the DFRQ and the STAI, after an assessment was scheduled.
Parents were requested to bring the completed forms to the testing session or to complete
them during their child's assessment. After completing a cognitive assessment with the
child (see Soutor et al., 2004 for a more detailed description of the adolescent study
procedures) a trained graduate student conducted 24-hour assessment interviews with
both the parent and the child, separately, at the time of testing. Then the Arithmetic and
the Digit Span subtests were administered to the parent. These two subtests take
approximately 15 minutes. Within two weeks of the cognitive assessment, a trained
graduate student completed another 24-hour assessment separately with both the parent
and the child over the telephone. Parents were paid $10 for their participation in addition
to the payment provided to the adolescent for participation.

children's fat intake. As expected, children of parents who maintain more responsibility
for their children's diabetes care and who have higher quantitative memory scores
consume a percentage of fat that is congruent with ADA's recommendations. Conversely,
parents with lower memory scores who maintain high responsibility have children with
the highest percentage of calories from fats, perhaps reflecting that in lieu of careful
tracking of children's fat consumption, parents would rather err on the higher side of
ensuring adequate intake. In contrast, in families where parents have less responsibility
for their children's diabetes care, children uniformly consumed a lower percentage of
calories from fat, regardless of parental memory. See Figure 1. Maybe these parents feel
their children are more mature or cognitively capable to manage this aspect of their diet
with more autonomy, or alternatively these children, who have more disease care
responsibility, may be voluntarily restricting their fat intake for weight loss purposes.
Despite the lower percentages of fat consumed for these two lower parent responsibility
groups (i.e., 32% and 34%), these levels could not be considered precipitously low
percentages of fat intake that could jeopardize physical growth and development (Hardy
& Kleinman, 1994). In general, it is important to keep in mind that the range of

difference in the percentages for children's fat intake in all groups is relatively small
(about 8%), and group differences, although detectable, probably do not have a major
clinical impact, at least in the short run.
The pattern of more pronounced parental memory and responsibility effects in
youth under 12 was replicated for percentage of calories from carbohydrates. In a
significant overall model, parent quantitative memory and level of parent responsibility

again were significant predictors of carbohydrate percentages for children under age 12,
accounting for 33.6% and 36.0% of the variance, respectively. As with percentage of
calories from fats, parent responsibility and memory together significantly moderated the
relationship with percentage of carbohydrates consumed. Parents with the lower memory
scores who maintain higher disease care responsibility have children with the lowest
percentage of calories from carbohydrates (about 42%), well below the ADA's
recommendations. See Figure 2. In contrast, children of parents with lower memory
scores who maintain lower responsibility have the highest percentage of calories from
carbohydrates in the current sample (about 60%), at the uppermost range of ADA's
recommendations. Parents with higher memory scores, regardless of their level of
responsibility, have children whose percentage of calories from carbohydrates is more
moderate and within the ADA's range of recommendation.
When carbohydrate consumption is combined with fat intake, parents who have
lower responsibility for their children's disease care and who have lower memory scores
have children who consume approximately 42% of their calories from carbohydrates and
40% from fat. Presumably the remainder of their percentage of calories, about 18%, are
from protein. Should this dietary pattern be consistent over an extended time, there may
be cause for some concern. Freund et al. (1991) have found considerable stability in selfcare behaviors for up to a 3 month period, and Johnson et al. (1992) found diabetes care
behaviors to be relatively stable over a 2 year period. Further, camp studies suggest that
24-hour interview data is a reasonably accurate portrayal of actual dietary behaviors as
reported by pediatric campers and camp counselors (Reynolds et al., 1990). Although the

effect of SES is statistically accounted for in all of the regressions, the constellation of
disease care data associated with lower parental responsibility and lower parental
memory suggest that less parental diabetes knowledge or more parental stress may enter
into these results. This may be an important issue for future research to explore.
Parental rote memory was also an important predictor in the current study.
Although it did not predict specific diabetes care behaviors as hypothesized, parental rote
memory predicted children's average metabolic control. An overall model for the total
sample accounted for 22.5% of the variance in children's average metabolic control, with
parent rote memory a significant predictor that accounted for 18.5% of the variance.
Poorer parent rote memory related to poorer metabolic control in youth, and better parent
rote memory indicated better metabolic control in youth. This memory finding
corroborates previous research of a link between mother's intelligence and children's
average metabolic control (Ross et al., 2001). However, Ross et al. (2001) found that
parent intelligence only accounted for 7.6 % of the variance, in contrast to 18.5% of the
variance accounted for by memory in the present study. Together, these results suggest
that, as hypothesized, parent general intelligence is probably too global of a predictor of
children's disease care behaviors and ultimately, metabolic control. The more narrowly
defined skill of rote memory appears to be a more pertinent predictor of metabolic control
across studies. As hypothesized, parent memory appears to be the more apropos cognitive
skill that better reflects the cognitive demands of maintaining better metabolic control,
presumably through better daily disease care.

In the current study, parent memory and responsibility together moderated the
effects of each individual factor in the prediction of children's average metabolic control.
As predicted, parents with higher memory scores and higher responsibility for their
children's diabetes care have children with the better average metabolic control in the
current sample. Equally importantly, children of parents who had lower memory scores
yet maintained high responsibility of their children's disease care had the poorest average
metabolic control in the sample. This moderating effect accentuates an opportunity for
clinical intervention. Enhancement of parent rote memory through cognitive training or
through compensatory aids such as wristwatches with alarms, could lead to improved
metabolic control for this subsample of children, which in turn is related to higher quality
of life and better health outcomes for youth with diabetes.
Exploratory analyses on the role of anxiety alone or in conjunction with memory
failed to reach significance as predictors of disease care behaviors or metabolic control.
Interestingly, suggestive trends indicate that when substantial parental anxiety is present,
particularly in younger children under the age of 12, it may supercede all other predictors
including memory, parental responsibility and their combined effects in explaining
disease care behaviors and metabolic control. See suggestive results in Table 12.
For the first time, parent memory is related to children's diabetes management,
specifically to dietary behavior and metabolic control. Further, unique relationships exist
between specific types of parental memory and children's disease behavior and metabolic
control. Parent quantitative memory, which enables an individual to maintain a fund of
basic information, monitor meal dietary content, and track quantitative totals ingested

throughout the day, was a predictor of children's dietary behavior in several regression
models. Notably, parents retain responsibility longer for dietary care, transferring it
gradually throughout adolescence (LaGreca et al., 1990), which may be why parent
quantitative memory is such a powerful predictor of dietary variables, even in such a
small sample. Although parent rote memory did not significantly predict specific diabetes
care behaviors in the present study, it exerted a direct and significant effect on longerterm metabolic control and highlights an important potential for clinical intervention.

Strengths and Clinical Implications
For the first time, specific parental memory predictors were found to predict
specific disease care behaviors as well as metabolic control for youth with IDDM. These
findings help to increase the understanding of interrelationships between potentially
'modifiable' parent memory, children's disease behaviors, and metabolic control, a
longer-term indicator of disease outcome in children with IDDM. It is important to
remember that this is preliminary research conducted with a relatively small sample size
and consequently relatively limited statistical power. With that in mind, significant
effects, especially interaction effects, are likely to be quite powerful effects to be detected
under these constraints. Although these predictors and the nuances of their interrelations
may be better described in a larger sample that can better yield more definitive
recommendations for clinical care in the field of pediatric psychology, results from the
current study offer suggestions for clinical intervention. For example, existence of a link
between parent memory and child disease care may provide an opportunity for
intervention to enhance parent memory (Korol, 2002; Leon-Carrion, 1997; Moely, Hart,

Santulli, & Leal, 1986), which may be an especially important point of intervention for
parents of youth under 12 who depend more fully on their parents for disease
management. Hopefully this intervention would in turn improve diabetes care behaviors
and glycosolated hemoglobin levels for youth with IDDM to improve quality of life and
to reduce the chance of long-term complications with major organs such as the eyes,
kidneys and heart. This is especially important as pediatric patients with IDDM are living
longer (NIDDK, 1995).

Study Limitations and Future Directions
Results of these preliminary pilot data are promising, but not without limitations.
Restricted time and funding for pilot data limited the scope of the current project. For
example, only two brief memory measures were administered in the present study. A
more thorough sample of parent memory would perhaps lead to more robust findings.
Additionally, time and funding mandated that the research design be cross sectional and
not longitudinal, which restricts conclusions that can be drawn from the findings. Further,
the small sample size limited the manifestation of potential predictor variables. However,
because parental memory predictors and level of parent responsibility were significant in
such a small sample of pilot data, their potential predictive effects in larger samples is
promising and should be explored.
In future studies, measures of parent state anxiety would be better administered to
parents immediately before cognitive testing instead of its administration separated in
time and location, as it was the present study. Similarly, further exploration of the
relationship between level of parent responsibility and children's calories from fats as

well as children's average metabolic control may provide insight into the seemingly
counterintuitive relationships. Additional information regarding children's total calories
consumed and the possible role of fear of hypoglycemia may shed further light on these
somewhat counterintuitive relations.
Finally, the cohort of this study predominately represents Caucasian, middle and
upper-middle class families, mothers, and children who are in relatively good metabolic
control. To facilitate generalization to other patient samples, researchers should seek to
replicate these findings with more demographically diverse diabetes samples, and
evaluate the relationship between parent memory and children's diabetes-care behaviors
prospectively.
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Appendix A
The following is a list of measures that were administered in the current study.

24-Hour Assessment Interview
Johnson, S.B., Silverstein, J., Rosenbloom, A., Carter, R., & Cunningham, W. (1986).
Assessing daily management in childhood diabetes. Health Psychology, 5, 545564.
Diabetes Family Responsibility Questionnaire
Anderson, B. J., Auslander, W. F., Jung, K. C., Miller, J. P., & Santiago, J. V. (1990).
Assessing family sharing of diabetes responsibilities. Journal of Pediatric
Psychology, 15,477-492.
Hollingshead Four Factor Index of Social Status
Hollingshead, A.B. (1975). Four factor index of social status. Unpublished manuscript,
Yale University, New Haven, CT.
Spielberger State-Trait Anxiety Inventory
Spielberger, C.D., Gorsuch, R.L., & Lushene, R.E. (1983). Manual for the State-Trait
Anxiety Znvertory. Palo Alto, CA: Consulting Psychological Press.
Wechsler Adult Intelligence Scale- Third Edition; Arithmetic subtest
Wechsler, D. (1997). Manual for the Wechsler Adult Intelligence Scale- Third Edition.
San Antonio, TX: The Psychological Corporation.
Wechsler Memory Scale- Third Edition; Digit Span subtest
Wechsler, D. (1997). Manual for the Wechsler Memory Scale- Third Edition. San
Antonio, TX: The Psychological Corporation.
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